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in the claims JC17 Rec'd PCT/PTO 1 6 SEP 2005 

A listing of the claims presented in this patent application appears below. This listing 
replaces all prior versions and listing of claims in this patent application, 

1. (Currently Amended) A semiconductor device comprising: 
a semiconductor substrate in which a trench is formed; 

a source region and a drain region, each of which is buried in the trench and contains an 
impurity of the same conductive type; 

a semiconductor FIN buried in the trench and provided between the source region and the 
drain region; 

a gate insulating film provided on a side surface of the semiconductor FIN as well as an 
upper surface of the semiconductor FIN; and 

a gate electrode provid e d having two end portions each of which protrudes downward in 
the trench so as to extend along the gate insulating film on the semiconductor FIN and formed , on 
the gate insulating film. 

2. (Original) The semiconductor device of claim 1, wherein the semiconductor FIN is 
made of one material selected from the group consisting of Si, Sii_ x Ge x (0 < x < 1), and Sii- y . 
z Ge y C z (0 < y < 1, 0 < z < 1, 0 < y + z < 1). 

3. (Original) The semiconductor device of claim 1, wherein the gate electrode is 
provided on the gate insulating film so as to extend over the semiconductor substrate, 

wherein an isolation insulating film is further provided between part of the semiconductor 
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substrate located in a side wall portion of the trench and part of the gate electrode located over 
the side wall of the semiconductor FIN; and 

wherein an insulating film is further provided between part of the semiconductor 
substrate in which the trench is not formed and the gate electrode. 

4. (Original) The semiconductor device of claim 1, wherein the gate electrode is 
provided on the gate insulating film so as to extend over the semiconductor substrate, 

wherein the gate insulating film is provided on the side and upper surfaces of the 
semiconductor FIN as well as part of the semiconductor substrate in which the trench is not 
formed, and 

wherein part of the gate insulating film located on the part of the semiconductor substrate 
in which the trench is not formed is interposed between the semiconductor substrate and the gate 
electrode. 

5. (Currently Amended) The semiconductor device of any on e of claims 1 through 4 
claim 1 , wherein the semiconductor FIN is formed so as to have a convex shape when viewed 
from the bottom of the trench. 

6. (Currently Amended) A semiconductor device comprising: 

a first field-effect transistor including a semiconductor substrate in which a trench is 
formed, a first source region and a first drain region each of which is buried in the trench and 
contains an impurity of the same conductive type, a semiconductor FIN buried in the trench and 
provided between the first source region and the first drain region, a first gate insulating film 



provided on a side surface of the semiconductor FIN as well as an upper surface of the 
semiconductor FIN, and a first gate electrode having two end portions each of which protrudes 
downward in the trench so as to extend along the gate insulating film on the semiconductor FIN 
and formed on the gate insulating film; and 

a second field-effect transistor including a second gate insulating film provided on the 
semiconductor substrate, a second gate electrode provided on the second gate insulating film, 
and second source and drain regions each of which contains an impurity and is provided in a 
region of the semiconductor substrate located on a side of and under the second gate electrode. 

7. (Original) The semiconductor device of claim 6, wherein the first gate electrode is 
provided on the first gate insulating film so as to extend over the semiconductor substrate, and 

wherein the first field-effect transistor further includes an isolation insulating film formed 
between part of the semiconductor substrate located in a side wall portion of the trench and part 
of the first gate electrode provided over the side surface of the semiconductor FIN and a second 
insulating film formed between the semiconductor substrate and the first gate electrode. 

8. (Original) The semiconductor device of claim 6, wherein the first gate electrode is 
provided on the first gate insulating film so as to extend over the semiconductor substrate, 

wherein the first gate insulating film is provided on the side and upper surfaces of the 
semiconductor FIN as well as part of the semiconductor substrate in which the trench is not 
formed, and 

wherein part of the gate insulating film located on the part of the semiconductor substrate 
in which the trench is not formed is interposed between the semiconductor substrate and the first 



gate electrode. 

9. (Currently Amended) A method for fabricating a semiconductor device, the device 
including a semiconductor substrate in which a trench is formed, a source region and a drain 
region each of which is buried in the trench and contains an impurity of the same conductive 
type, a semiconductor FIN buried in the trench and provided between the source and drain 
regions, a gate insulating film provided on a side surface of the semiconductor FIN as well as an 
upper surface of the semiconductor FIN, and a gate electrode formed on the gate insulating film, 
the method comprising steps of: 

(a) forming a semiconductor lay e r in the trench form e d in the semiconductor substrate; 

(b) forming an insulating film on a side wall of the trench; 

(c) forming a semiconductor layer including the semiconductor FIN in the trench using 
the insulating film as a mask; 

(d) removing the insulating film; 

(b) (e) forming a gate insulating film on an upper surface of part of the semiconductor 
layer which is to be the semiconductor FIN as well as a side surface of the part of the 
semiconductor layer; 

(e) (jQ forming a gate electrode on the gate insulating film; and 

(d) (g) introducing an impurity into the semiconductor layer, using the gate electrode as a 
mask, to form a source region and a drain region in regions of the semiconductor layer located on 
sides of and under the gate electrode, respectively, and then forming a semiconductor FIN in a 
region of the semiconductor layer interposed between the source region and the drain region and 
located directly under the gate electrode. 
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10. (Currently Amended) The method for fabricating a semiconductor device of claim 9, 
wherein in the process step (e) (f), the gate electrode is provided on the gate insulating film so as 
to extend over the semiconductor substrate, and 

wherein the method further includes the step (e) (h) of forming an isolation insulating 
film in a side wall portion of the trench and the step (f) (i} of forming an insulating film on the 
semiconductor substrate. 

1 1 . (Currently Amended) The method for fabricating a semiconductor device of claim 9, 
wherein the gate electrode is provided on the gate insulating film so as to extend over the 
semiconductor substrate, 

wherein the gate insulating film formed in the step (b) (e) is provided on side and upper 
surfaces of part of the semiconductor layer which is to be the semiconductor FIN as well as part 
of the semiconductor substrate in which the trench is not formed, and 

wherein in the step (e) (0, the gate electrode is provided so that the gate insulating film is 
interposed between the part of the gate electrode and the semiconductor substrate. 



